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Analysis of the interaction of α，α-trehalose and water 
molecules in aqueous solution based on the fragment 
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The structure of 仏α-trehalosein aqueous solution has the two water-binding clefts which 
are in the region placed between the C(6)-OH and the C(2')-OH and in the region placed 
between the C(6')-OH and the C(2)-OH. To examine the difference between the cleft-water 
and the solvent-water， the inter-fragment interaction energy (lFIE) value of the 
water-o'刈・trehalosesystem (include 52 water molecules) was calculated with the fragment 
molecular orbital (FMO-MP2/6血31G) method. The IFIE value of the al water molecules 
was -97.6Kcal/mol and the IFIE value ofthe two cleft-water molecules was ・39.7Kcal/mol.
The resu1ts showed that the two cleft water molecules are a major contribution to the 
stability ofα，α-trehalose in aqueous solution. 












































Fig. 2 Ball-stick representation ofα，α-trehalose 








タの表示および解析には BioStationViewer9)，Facio10) ， 
Winrnostar1)フ。ログPラムをイ吏用した。
結果と考察











































、.Vaf.r IFIE(K<. ~田 01) Distauce(A) 、iatlPc IFIE(KロU回。1) Dist:luc.e(A】
WAT2 -20.2 4.50 WAT39 -0.2 8.40 
WAT3 -19.5 4.80 WATJI -0.2 7.90 
WAT26 -18.4 5.40 WAT53 -0.2 9.00 
WATJ2 -9.7 4.50 WATJ5 0ー.1 9.30 
WAT32 7ー.4 7.20 WA'τ'20 -0.1 9.70 
WAT35 -6.3 6.50 WAT41 0ー.1 10.50 
WATJ6 -3.2 7.60 WAT43 -0.1 8.40 
WAT33 -1.9 8.50 WAT52 -0.1 7.40 
WAT7 1ー.4 7.00 WAT28 。.0 9.90 
WAT4 1ー.4 6.60 WAτ'24 0.0 6.70 
WATI8 -1.4 7.30 WAT31 0.0 9.20 
WAT27 -1.1 7.40 WAT21 。 9.60 
、;VAT48 -1.0 6.40 WAT46 。 11.20 
WAT29 -0.9 5.90 WAT9 。 8.20 
WAT6 -0.8 5.60 WAT42 0.1 7.30 
WATJO -0.8 7.50 、IIAT49 0.1 10.40 
WAT36 -0.8 630 WAT30 0.1 9.20 
WAT22 -0.6 8.30 、IIAT25 0.2 9.20 
WAT47 -0.6 5.30 WATJ3 0.2 11.20 
WAT5 -0.5 7.40 WATJ4 0.2 7.40 
、WAT34 -0.5 7.70 WAT37 0.2 9.00 
WAT8 -0.5 6.60 WAT51 0.3 8.30 
WAT判 -0.5 8.20 WAT38 0.4 6.70 
WAT45 -0.4 8.00 WATJ9 0.4 6.30 
WAT40 -0.4 9.00 WAτ'23 0.5 9.10 
WATJ7 -0.3 8.60 WAT50 1.3 8.00 
Table 1 IFllis ofα，α・trehalose-water
Table 1からトレハロース分子との相互作用が5齢、
水分子は，VVAT2， VVAT3， VVAT26 ， VVAT12， VVAT32 ， 
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